epithets like " anti-materialist " seem wholly inappropriate. (b) I give much more weight to the things Bateson himself gave as his reasons-genuine difficulties and deficiencies in early chromosome theory-and to what may be regarded as "accidental " factors, such as Bateson's inexpertise in microscopy, and the fact that Punnett, not Doncaster, became his partner in 1903. IS 
SIB CORRELATION EVER LESS THAN PARENT-CHILD CORRELATION?
A. VE1TA Oxford Polytechnic Itis well known that for a population mating at random sib correlation is equal to parentchild correlation in the absence of dominance but is greater than the parent-child correlation in the presence of dominance. For a polygenic trait these results are also true when the population mates at random. Thus, under random mating, sib correlation is never less than the parent-child correlation. In the presence of dominance and of assortative mating, i.e., the preferential mating of like with like, sib correlation is greater than the parent-child correlation for the single locus case. In the absence of dominance the two are equal. An interesting question arises: In the presence of dominance, is the sib correlation less than the parentchild correlation for a polygenic trait when the population is in equilibrium under a small degree of assortative mating (Fisher's 1918 model)? Some well-known quantitative geneticists appear to believe that this is the case. There are no theoretical reasons for this affirmative answer. The rcason simply is that they are not willing to accept that the correlational formulae which Fisher (1918) obtained for his model of assortative mating and which have been accepted uncritically for the last sixty years, are not correct. These formulae give rise to the peculiar situation where sib correlation is less than the parent-child correlation in the presence of dominance. As they find it difficult to accept that Fisher's formulae are incorrect they argue that sib correlation can be less than the parent-child correlation when a population mates assortatively in the presence of dominance. Actually, Fisher does not use his model to obtain his correlational formulae. Moreover, the assumptions on which he derives these formulae are not correct for his model. In his writings he appears to indicate that sib correlation is never less than the parent-child correlation under assortative mating. The question posed here needs to be discussed by geneticists. When loci are linked, alleles are associated in relatives, and this association is used to estimate linkage in two-generation families. When linkage is very tight and the recombination fraction is of the same order as the inbreeding coefficient, allelic associations may be found in apparently unrelated individuals.
While such associations imply linkage, there are difficulties in relating the simplest measure of association, Robbins coefficient, often termed delta, to recombination fractions. Similar difficulties arise in trying to locate loci related to disease susceptibility by associations with their neighbours. Some graphical methods of display will be discussed with special reference to the major histocompatibility locus in man.
THE GENETICS OF NON-INSULIN DEPENDENT DIABETES D. A. PYKE
King's College Hospital, London SES 9RS
The two common clinical types of diabetes are aetiologically distinct. Our studies in identical twins suggest that the non-insulin dependent type is largely a genetic disorder. Recently we have observed that in about 65 per cent of these cases the disease is associated with facial flushing after alcohol in patients taking the oral sulphonylurea chlorpropamide (Chiorpropamide alcohol flushing: CPAF). This reaction seems to be inherited as an autosomal dominant as half the offspring of affected individuals show CPAF; in all cases where we have been able to test the parents one is CPAF positive, and in two families we have affected members in three successive generations. Some of the younger offspring have normal glucose tolerance but we predict that most will develop diabetes and thus that UPAF is a genetic marker for non-insulin dependent diabetes. Furthermore diabetics who are OPAF positive are much less likely to show eye complications (retinopathy and blindness) and therefore the appearance of these complications must, to a considerable extent, be due to For both of these sibling species, ethanol can cause an increase in longevity in a closed system where flies are exposed to atmospheric ethanol and water vapour, in equilibrium with a parallel liquid phase. The threshold between ethanol as a resource conferring a metabolic benefit, and as a stress or metabolic cost, occurs at very low ethanol concentrations in D. simulans compared with D. melanogaster. The coexistence of the two species in microhabitats at low but not high ethanol concentrations is thus explained. In D. melanogaster, the threshold between benefit and cost is maximal in temperate zones of Australia, and decreases towards the tropics. Larval responses to ethanol show a similar clinal trend. This shows that in tropical regions, the dependence upon ethanol as a resource is lower than in temperate regions. Prior to white settlement of Australia, resources forD. melanogaster would have been unavilable, as this species does not occur away from urban/orchard regions. These ethanol races have therefore evolved within the last 100 years or so. Both adult longevities when exposed to ethanol and larval responses to ethanol are more variable in tropical than temperate regions. It is suggested that the comparative homogeneity of populations from temperate habitats is a reflection of relatively homogeneous available resources, which agrees with the general principle of declining biological diversity with increasing latitude. Peritaploids and hexaploids, and aneuploids at the triploid to hexaploid levels, have been obtained relatively easily from the triploid inducer (In) mutant of barley; and useful aneuploids of several types at all ploidy levels should be easy to obtain, often for the first time. The In gene suppresses second meiotic division in half the embryo sac mother cells at random within the inflorescence so that diploid eggs subsequently result from them. It does not have a comparable effect on pollen mother cells. The gene does not depress seed set and it acts in haploid and tetraploid plants derived from diploids by experimental means. Besides its practical potential in producing chromosome number variation and in mapping centromeres, it has three points of theoretical interest. First, it presents the possibility of an evolutionary counter mechanism to the well-known loss of chromosomes by elimination in Hordeum hybrids. Second, it raises the problems of how a homozygous plant can produce a constant 1 ratio of haploid to diploid types of embryo sac mother cell which are distributed at random within its inflorescences. Third, it poses the question as to how it affects male and female meiosis so differently within the same individual. Although it has been known for some time that certain interspecific hybrids of Nicotiana produce a heritable tumorous condition (Kostoff, D., Zbl. Bakt. 81: 244-60, 1930) , neither its genetic basis nor its developmental course are fully understood. Even the evidence for the genetic basis is only indirect (see Smith, H. H., in Progr. Exp. Tumour Res., 15, 138-164, 1972) . Lack of large numbers of non-tumorous mutants and of mutants with altered tumour phenotype is the main impediment to a conventional genetic analysis. The two hybrids (amphidiploids) with which we have been working, N. Iangsdorffii x N. suaveolens (L L S S) and N. langsdorffii x N. glauca (L L G G) possess both similarities and differences. In both hybrids, the first sign of tumours appears just below the hypocotyl region. The rest of the plant remains tumour-free, at least until flowering time. The hypocotyl tumours, however, develop within 26 days after germination in L L SS hybrids, whereas it takes 41 days for them to appear in the L L C G hybrid. (These average lengths of time were calculated from plants grown on hormone-free medium, under uniform light and temperature conditions.) Even the stem-tumours appear earlier in the L L S S hybrid (immediately after the peak flowering time in L L S S and only after two or three cycles of flowering in L L G C). By systematically sampling and culturing normal-looking tissues (on media with and without hormones), we found that, in both the hybrids, all tissues (at all times) contain cells capable of growing on hormone-free medium (hence" tumorous "). Apparently something happens, different in different tissues and different hybrids, which causes those cells to go out of control and form tumours at specific times. Both the hybrids are sensitive to A-radiation. Germination is severely reduced when the seed is treated with 20 and 30 Kr. Several seedlings out of those which germinated die with severe turnours. (It is as if the irradiation hastens the tumour process.) When the seeds obtained from the surviving M1 seedlings were again treated with y-rays, non-tumorous seedlings and seedlings with less severe tumours survived preferentially. Phenotypes of these putative mutants, and also the possible use of repeated irradiation as a technique for isolating non-tumorous mutants, will be described. The molecular mechanisms mediating self tolerance are at the moment unknown. Since the information for self antigens is encoded in the nucleic acid of chromsomes, self tolerance will depend on genetic factors and this can be studied by the response of F1 hybrid cells following stimulation by parental cells. In 106 one-way mixed leucocyte culture (MLC) systems, using thymidine uptake as a parameter of response, the mean dominance index (d) was found to be +033 (P.<0•00l). In 10 one-way MLC systems, using autoradiography as a method of measuring response, the mean dominance index was found to be + 0l2 (P< 0.001) . It is suggested that stimulation ofF1 cells by parental cells produces a quantitative codominant response and this indicates direct haplotypic, genetic or nucleic acid control. It is concluded that self tolerance operates by mechanisms which violate the Centra Dogma of molecular biology. The sensitivity of K-12 strains of E. coli to 8-methoxypsoralen and near ultraviolet light was five to eight times less than that of a comparable series of B/r strains. This was true even when DNA repair-defective uvrA recA double mutants were compared. The difference seems to be attributable to a difference in the initial number of DNA adducts produced in the two genetic backgrounds but it is not explained by a lower level of intra-cellular 8-methoxypsoralen in the K-12 strains. Preliminary results indicate that s similar difference in sensitivity is observed with several other intercalating agents but not with non-intercalating DNA-damaging agents. The results raise the possibility that the accessibility of DNA to intercalating agents can vary markedly even within the same species. One possible reason is a difference in the way in which the chromosomal structure is organised in the two sets of strains.
NEW SOURCE

ISOLATION OF A PLASMID FROM THE METHANOL-UTILISING
THE INTERACTIONS OF SELECTION, MUTATION AND GENE CONVERSION IN DETERMINING EQUILIBRIUM ALLELE FREQUENCIES B. C. LAMB
Botany Deportment, Imperial College, London, SW7 2BB Gene conversion is a process of chemical interaction between alleles, usually at mcoisis, where one allele can "convert" another to being of its own kind in a heterozygote. A survey of data from a number of fungi shows that conversion frequencies at single sites in heterozygous crosses range from 0 to over 30 per cent, with most values in the range 02 to 10 per cent. Disparity in the direction of conversion (e.g., conversion to wild-type differing in frequency from conversion to mutant) is common and is often very marked. As Gutz and Leslie (Genetics, 83, 861-866, 1976 ) pointed out, conversion can change allele frequencies in populations. Equations have been produced covering the interactions of selection, mutation and gene conversion in determining equilibrium frequencies for recessive alleles, dominant alleles and alleles with no dominance. Computer simulations were carried out to check specimen values. Using these equations for numerical examples based on typical conversion parameter values from the fungal data, the importance of gene conversion for determining allele frequencies can be assessed. Conversion is generally a much stronger force than mutation pressure in polymorphic populations. For alleles which are selectively neutral or have very low selection coefficients, conversion will often have very large effects on their equilibrium frequencies and may lead to fixation. Where selection coefficients are higher, conversion has major effects on the frequencies of recessive alleles, but lesser effects for dominant alleles. Gene conversion is probably an important factor in evolution. A series of ultraviolet-induced revertants from the mutant am6 mapping at the left-hand (" N-terminal ") end of the structural gene for NADP-specific glutamate dehydrogenase, have been shown to have amino acid substitutions in the N-terminal tryptic peptide. The great majority had the replacement Ser5-s..Pro and most had further altered sequence extending one, two, three or four residues to the left. The most extensively altered revertant had a sequence with the extra residue Met at the N-terminus: Met-Leu-Thr-Phe-Pro-Proinstead of the normal sequence N-acetyl-Ser-Asn-Leu-Pro-Ser-. The results are interpreted as meaning that amf is a + 1 frame-shift, with the insertion of a base in the Ser5 codon, and that the revertants are -1 (or in one case -4) frameshifts to the left. Some of the revertants appear to have arisen by a complex type of event involving, in effect, the deletion of two adjacent identical bases and their replacement by one different base. The longest doubleframeshifted sequence, on the simplest hypothesis as to its origin, defines the first 17 bases of the mRNA coding sequence. The altered sequences do not affect enzyme activity, but most have some effect on heat stability.
PROTEASE GENES AND THE STABILITY OF THE pyr-3 GENE The enzyme complex carbamoyl phosphate synthetase-aspartate carbamoyl transferase of J'feurospora crassa is rapidly degraded by endogenous proteases when extracted from wildtype strains, yielding a lower molecular weight fragment with a higher activity of ACT than the native enzyme, but no CPS activity. Other fragments have as yet not been identified. The absence of certain proteases from mutants at the ultraviolet-sensitive loci uvs-3 and uus-6 (Fraser, J'Ieurospora J'fewsl. 23, 21, 1976) was investigated with reference to the changes of activity and molecular weight of the CPS-ACT native enzyme. The increase of ACT activity and decrease of CPS activity was followed in three strains, uv5, uvs-3, and uvs-6, and these activity changes were correlated with any change in molecular weight. The results supported the conclusion that the CPS-ACT native enzyme was more stable in a uvs-3 or uvs-6 background, and that the changes observed in uvs were the result of proteolytic effects of the products of the wild-type ass genes. The effects of a number of protease inhibitors on CPS-ACT stability in ssvs were also investigated. Earlier investigations in this laboratory had led to the hypothesis that CPS activity might have been lost from the native enzyme prior to any proteolysis and change in molecular weight, possibly as a result of a conformational rearrangement. Enzyme extraction in buffer containing 20 per cent glycerol was shown to increase the stability of the native enzyme, and thus support this hypothesis. pp. [255] [256] [257] [258] [259] [260] [261] [262] [263] [264] [265] 1977) . In strains carrying aaT mutarions, purinc hydroxylase I (xanthine dehydrogenase) and urate oxidase are non-inducible. These activities are induced in the wild type by uric acid. The aaT phenotype derives from loss of function, indicating that the aaT gene acts by eliciting rather than preventing the expression of structural genes. Pseudoconstitutive expression of the genes under naY control can arise from a mutation, axpAs, mapping at a separate locus.
Antibodies were raised against purified preparations of urate oxidase (32,000 dalton subunit) and purine hydroxylase I (150,000 dalton subunit). Antibody precipitations of labelled extracts followed by SDS-gel electrophoresis reveal that the amounts of enzyme protein vary in proportion to the measured enzyme activities. This establishes that de nova protein synthesis is responsible for the increased enzyme activities. Specific mRNA levels were determined by recognition of the polypeptide products synthesised after in vitro translation of RNA extracted from wild type and mutant strains of Aspergillas under different conditions of induction. Antibody precipitation of the reticulocyte lysates and SDS-gel electrophoresis establishes that the variation in enzyme protein is accompanied by altered mRNA levels. Thus induction of at least two genes under the control of the positive regulatory gene nor occurs at the level of translatable mRNA. The pacC-5 mutation in the ascomycete fungus Asp ergillus nidulans leads to loss of an acid phosphatase activity and is probably located in the structural gene for this enzyme (Dorn, GeneS. Res., 6, 13, 1965; Science, 150, 1183 Science, 150, , 1965 . Pleiotropically, pacC-5 considerably reduces y-amino-n-butyrate (GABA) transport levels as shown both by direct uptake measurements and growth tests. A reduction in expression of the permease specified by the gabA gene (Arst, Xature, 262, 231, 1976; Bailey et al., Molec. gee. Genet., 169, 79, 1979 ) is almost certainly responsible for the GABA uptake defect in pacc-5 strains. pacC-5 does not reduce L-proline uptake, mainly mediated by the praB permease (Arst and MacDonald, .Wature, 254, 26, 1975; Motec. gen. GeneS., 163, 17, 1978 ; Arst et al., J. gen. Microbiol., in press, 1980), or -a1anine uptake. This work and the previous results of Arst and Cove, Molec. gee. Genet., 108, 146, 1970) suggest that, although it does not uniquely reduce GABA uptake, pacC-5 is highly selective in its effects on transport processes. Perhaps therefore, the acid phosphatase specified by the pacC gene plays some role in the synthesis, membrane integration or functioning of a particular class of permeases. A role for acid phosphatases in membrane processes casts an intriguing new light on the fact that these enzymes are periplasrnic and extracellular in many micro-organisms including A. nidulans.
AN INSERTIONAL TRANSLOCATION SEPARATING THE TIGHTLY LINKED STRUCTURAL GENES FOR NITRATE AND NITRITE RE DUCTAS ES IN ASPERGILLUS NIDULANS
H. N. ARST, Jr., K. N. RAND and C. R. BAILEY
Department of Genetics, University of Cambridge
The nis-5 mutation in Aspergillus nidulans places the structural gene for nitrite reductase, niiA, under the control of a new, low activity promoter (Rand and Arst, Molec. gen. GeneS. 155, 67, 1977) . Expression of niiA via this promoter differs from expression of niiA via the normal initiator/promoter in that expression by the new promoter is not subject to nitrate induction or ammonium repression. nis-5 reduces but does not abolish niiA expression mediated by the normal promoter/initiator. We have now shown (Arst et al., Molec. gee. GeneS., 174, 89, 1979) that nis-5 is associated with and probably identical to a non-reciprocal translocation in which a considerable portion of the centromere proximal region of the right arm of linkage group II is inserted into linkage group VIII between niiA and the tightly linked, probably contiguous, structural gene for nitrate reductase, niaD. This implies that nijA, along with its normal promoter/initiator, has been fused to a promoter normally in linkage group hR. It further shows that niiA is transcribed from the niaD proximal side.
As nis-5 does not affect expression of niaD and as niiA and niaD are separated by a large number of unrelated genes in nis-5 strains, we conclude that expression of niiA does not occur solely through synthesis of a niaD niiA dicistronic messenger, if such a dicistronic messenger exist at all. Either niiA and niaD do not form an operon or they form an operon having overlapping transcripts (which would be one way of explaining why nis-5 reduces niiA expression via the normal promoter/initiator). The translocation break-points have been extensively mapped both with respect to a large number of markers in linkage groups II and VIII and with respect to the centromere of linkage group II. The structure of the ovalbumin gene has been established. The ov-mRNA is encoded for by a leader-coding region and seven exons which are separated by seven introns. Discrete RNA molecules containing colinear transcripts of both exon and intron sequences have been isolated. Biochemical and electron microscopic studies have revealed that, during the maturation of ov-mRNA, intron transcripts are removed stepwise from the primary transcript, but not necessarily in their order of transcription. DNA has been sequenced around the leader-coding region, revealing the existence of a putative promoter sequence (5'-TATATAT-3') resembling those found at similar locations in other eukaryotic genes. All of the ovalbumin gene intron-exon junctions have been sequenced. The structure of all of these "boundary" sequences are closely related and it can be proposed as a general rule that the 5' and the 3' ends of all introns are defined by the dinucleotides 5'-GT-3' and 5'-AG-3', respectively. Electron microscopy has revealed the presence of two additional genes (X and Y) upstream from the ovalbumin gene. There are marked similarities between the structural organisation of these two genes and that of the ovalbumin gene. It is postulated that gene triplication has occurred during evolution and that the ancestor gene was already split. The Structure and the expression of conalbumin and ovomucoid genes have also been studied and will be compared with those of the ovalbumin gene. Problems related to the origin and evolution of split genes will be discussed. REFERENCES: (1) Breathnach et al., Nature, 270, 314, 1977 . (2) All globin genes examined so far consist of three mRNA coding sequences (exons) separated by two intervening sequences (introns). The globin genes form two families of linked genes, the a-related genes (in man on chromosome 16) and n-related genes (in man on chromosome 11). Within a gene family (e.g., the -globin related genes) gene expression is developmentally regulated: the foetal genes (in man Gy and Ay) are expressed from about three months to birth and around birth fi and 8 gene expression takes over. The physical gene order is 5' Gy Ay 6 3' with the intergene distances being 35 kb, l35 kb and 55 kb respectively. Mutations affecting human globin gene expression have been described and these can be divided into two classes. First, deletions of part of the -globin gene occur in certain types of -thalassaemia and deletions of part of the 8 globin gene, the 8-intergenic region and the -globin gene occur in (8)° thalassaemia. These mutations are located within the genes concerned and the lesions can therefore be explained by current ideas on split gene expression. A second group of mutations act at long distance in cis and are not explained. Thus, deletion of DNA at the 5' side of the 8-globin gene and at the 3' side of the -globin gene causes partial inactivation of the switch from y to +8 gene expression around birth; as a result y-gene expression persists through adult life. Similarly, deletion of the DNA regions extending at least 30 kb upstream from a site 2 kb to the 5' side of the -globin gene causes the suppression of a-gene activity despite the fact that the gene, plus about 2000 base pairs of the 5' extragenic sequences and the entire 3' extragenic region appears intact. It seems likely that these lesions result from malfunctioning of the mechanisms that maintain active or inactive chromatin domains. The -globin gene is transcribed as a 1290 nucleotide precursor which contains only the exonic and intronic sequences. Intermediates in the splicing pathway to the mRNA have been identified. Although the primary structure of the -globin gene seems to be the same in all cell-types, tissue-specific differences in DNA methylation levels occur. In the germ line and in most tissues not expressing the globin genes, the entire Gy Ay 8 locus is highly methylated. The Gy and Ay gene region shows a low methylation level in cell types where these genes are transcribed, however, although the linked DNA regions downstream from these genes (including the 8 and fi globin genes)
show a high methylation level in the cell type. About 15 per cent of the Drosophila melanogaster genome is comprised of moderately repetitive DNA. This includes the ribosomal RNA genes and histone genes which together make up about one third of the total. More recently another class of moderately repetitive genes have been detected. These code for abundant polyA containing RNAs of unknown function and occui in families the members of which are distributed at 20-30 sites scattered throughout the genome. Two of these families have been studied in some detail. The members of both families show a high degree of sequence conservation and are bounded by direct repeat sequences. In addition their number and chromosomal location differs between strains of D. melanogaster suggesting that they are able to move around the genome and increase or decrease in number. These properties have some similarities with those of bacterial trans.. posons Computer analysis of total DNA gives a best fit for three components with k,, 8549
IMMUNOGLOBULIN GENES AS DYNAMIC ENTITIES
x l0-M-1 sec' indicating a genorne kinetic complexity of 129 x 10° bp. Hg°/Cs5SO4
equilibrium buoyant density gradient analysis shows that soybean contains a GC rich satellite comprising 27 per cent of the DNA. The CG content of partially purified main band and satellite determined by Tm and buoyant density reveals a discrepancy due to the presence of 5-MG in the satellite. Correction for purity indicates that the main band DNA is 32 per cent GC and contains little 5-MC and that the satellite is 48 per cent GC with approximately half of the cytosine residues methylated. Kinetic analysis indicates a population of repeated sequences spanning several decades in their Cot+. No discrete component emerges which can be assigned to any one physical fraction. It does appear however that of the broad spectrum of degrees of repetition present in the genome, the extremes are largely restricted to the satellite (a span from 10-10,000 copies) while the main band fraction contains a narrower band of repetition frequencies (from 100-1000 copies). The thermal stabilities of reassociated repeated sequences indicate that both physical fractions contain repeat families of high and low divergence. These repeat sequences are organised both randomly and interspersed with single copy DNA. The nuclear DNA from flax can be resolved by neutral caesium chloride equilibrium gradients into a main band at 1698 gcm5, a light satellite comprising approximately 15 per cent of the total DNA at 1688 gem-3 and a heavy shoulder at 1709 gcm3. Part of the DNA contained in the heavy shoulder codes for ribosomal RNA. An analysis of the renaturation kinetics of total DNA has shown that the genome can be divided into four fractions. These are (i) satellite DNA which is the most rapidly reannealing fraction; (ii) highly repeated DNA; (iii) intermediately repeated DNA and (iv) "single-copy" sequences. DNA was isolated from a chinese hamster-mouse hybrid cell line containing a single mouse X-chromosome (Mol. gen. Genet., 170, 179) and digested with a variety of restriction endonucleases known to cut mouse satellite DNA. After agarose gel electrophoresis and transfer to nitrocellulose paper, hybridisation was carried out to a radioactive mouse satellite DNA probe. In this manner the organisation of satellite sequences specific to the X-chromosome was determined.
The majority of restriction enzymes (Taq, Alu, Hinf, EcoRI) cut only a portion of mouse satellite DNA into a ladder of fragments based on a monomer length of 240 bp. These susceptible segments are the result of cleavage sites for a particular enzyme clustered on parts of the satellite. Several of these restriction enzymes cut a portion of the X-chromosome sequences forming a ladder similar to that in total satellite. However, the proportions of X-chromosome satellite sequences Cut by these enzymes differs substantially from that found in total satellite DNA: Taq I cuts the majority of sequences on the X-chrornosorne; Alu I and Hinf cut only a very small fraction that is less than the proportion they cut in total satellite, while no sites for EcoRI have been detected. We conclude the organisation of centromeric satellite DNA sequences on the mouse X-chromosome differs from that of other chromosomes in the complement. A recombinant phage (H G2) containing human fi and 8 globin coding sequences and their introns, the intergene DNA and some adjacent DNA has been used as a probe for chromosomal in situ hybridisation. The total length of cloned human DNA in the phage is 15 I kilobases (Lawn et al., Cell 15, 1157 , 1978 . Hybridisation of radioactive complementary RNA made from the template using E. coil RNA polymerase revealed the presence of highly repetitive sequences on all chromosomes. The --y globin locus has previously been shown to be located on chromosome 11 (Deisseroth et al., Proc. .1'Tat. Acad. Sci. USA, 75, 1456 USA, 75, , 1978 and a detailed analysis of the grains on chromosome 11 revealed a very high level of hybridisation over the centromere and the region of the short arm immediately adjacent. We have found surprisingly little variation between normal men in localisation of chiasmata on chromosomes 1, 2 and 9, which so far are the only ones examined in detail. In two translocation heterozygotes 46,XY,t(16; 18) (p1 1 ;q 11) and 46,XY,t(l 5; 19) (q I ;ql), chiasma frequency and distribution were very similar to that previously described in a normal human male. In contrast, a quite dramatic increase in chiasma frequency was observed within the interstitial segment in a transloeation carrier 46,XY,t( 1 ;22) (q32 ;ql 3).
MAPPING OF HUMAN GLOBIN GENES AND ADJACENT SEQUENCES
